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Abstract. Epithelial migration is the process through which is done the self-cleaning 
of ear canal (ear clearance) in mammals. Because this process is very important for the health 
of the ear canal in all species, in this paper we proposed to calculate the ear clearance in 
healthy dogs.Our research were conducted in the Surgery Clinic of the Faculty of Veterinary 
Medicine Cluj-Napoca on a total of 20 dogs of large and medium breeds, various sexes and 
ages (table 1). The studied animals, clinically healthy, were subjected first to a sedation using 
xylazine (1 mg / kc) and after we made a rigorous cleaning of the entire external ear canal 
with ceruminolotic products to remove wax and debris existing at this level and the fat layer 
that covers the inside skin. To ensure the adhesion of the marker (gentian violet) the cleaning 
of the ear canal was performed until it was clean and the excess substance has been 
completely removed. In the proximal portion of the horizontal external ear canal we have 
applied a point of gentian violet about 0.4 cm in diameter and after drying, using a graduated 
probe we measured the distance between him and the top of the tragus. Measurements were 
made every four days until day 16 for each animal and between values obtained was made an 
average value that was practically the ear clearance. Analyzing the results of the 
measurements we observed that the rate of cell migration was not always identical in both 
ears of the same animal. We also found that the cell migration rate was not constant in the 
same animal and in the same ear during the 16 days of the study. We also noticed that there 
are differences regarding the value ear clearance in individuals of different sizes being greater 
in large breed animals. 
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INTRODUCTION 
 
Self-cleaning function of the external ear canal is done primarily through a process 
called epithelial migration (Cole L. K., 2009).  
Most studies on epithelial migration were performed on humans, guinea pigs in gerbils 
(Tinling S. P., and col., 2006). 
Epithelial migration patterns on the pars tensa were classified in humans, two radial 
models that leave the tympanic umbo and a linear model that starts at manubrium of the 
hammer, and on the pars flaccida were identified two patterns of migration.  
A radial pattern that leaves the tympanic umbo was identified in gerbils while the 
guinea pig model of migration go from higher to lower leaves (Makino K., Amatsu M., 1986). 
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Epithelial migration route follows the direction of blood vessels from the 
tympanicmembrane. When blood supply of the tympanic membrane is poor, in humans, the 
epithelial migration is affected resulting a slower migration rate and abnormal patterns..  
Based on these studies, there seems to be a revers movement of the basal keratinocytes 
(movement from the top of anulus) and the surface, moving from the tympanic edge or the 
manubrim of the hammer outward (Litton W.B., 1968). 
Recent studies conducted in dogs have shown the existence of a single model of 
epithelial migration, a radial one, in the majority of examined animals (Tabacca N. E. and col 
2011). 
 
MATERIALS AND METHOD 
 
Our research was conducted in the Surgery Clinic of the Faculty of Veterinary 
Medicine Cluj-Napoca on a total of 20 dogs, medium and large breeds, of various sexes and 
ages, clinically healthy (Table 1).  
The studied animals were subjected to a sedation  with xylazine (1mg/kc) and after we 
made a proper tcleaning of the entire ear canal to remove the wax and debris deposits and the 
fat layer that covers the inner of the ear canal. The cleaning was done with cotton swabs 
soaked in cerumenolitic substances to dissolve wax. Subsequently we performed a lavage of 
the canals with warm saline to remove the excess of cerumenolitc substance and the residue 
from the depth of the ear canal. 
Driyng of the external canals was made using cotton swabs and after driyng we 
applied on the lateral side wall of the vertical ear canal, about 3 cm from the external acoustic 
meatus, a point of marker (gentian violet) about 0.4 cm in diameter. Then we introduced a 
graduated probe (fig. 1) in the ear canal (Fig. 2), and on permanent otoscopic examination 
(fig. 3) we measured the distance from the top edge of marked point to top of the tragus. 
 
 
Fig. 1. Graduated probe used for measurements 
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Fig. 2. Catheter insertion in the ear canal 
 
 
Fig. 3. Making the measurement under otoscopic examination 
 
These measurements were made every four days until day 16 for each ear of each dog 
and from the values obtained, we calculated an average value wich was practically the ear 
clearance / 4 days. 
 
RESULTS AND DISCUSSION 
 
Animals responded well to sedation and there were no side effects in any of the 
studied animals. Cleaning the external ear canal and especially his degreasing is an essential 
step in the success of this technique beucause the marker (gentian violet) can not adhere to a 
dirty surface and aespecially if degreasing is not performed. We mention that it is verry 
important to realize that cleaning of the ear canal without causing damage to the skin because 
it can react and epithelial migration may change.  
Marker application was made in good conditions in all studied animals and there were 
no side effects to it. We preferred marking the lateral wall of the ear vertical canal as the 
tragus presence at this level gave us a stable landmark. 
Concerning the probe with wich we carried out measurements, we used a graduated 
probe because it is very difficult to assess by otoscopic examination the ear canal depth and 
gradations are landmarks towards the point marked with gentian violet.  
Successive values obtained by measurements from four to four days until day 16 and 
their average value that represent the clearance of the ear are presented in table 1.  
We mention that for the measurements  the sedation of animals was not required. 
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Tabel 1. 
Ear clearance appreciation in the cases taken in observation 
 
Nr. Breed Weight (kg) 
Age 
(years) Ear 
Day 4 
(mm) 
Day 8 
(mm) 
Day 
12 
(mm) 
Day 
16 
(mm) 
Clearence 
(mm/4 
days) 
Right 1,2 1,2 1,2 1,2 1,2 1 Common 20 3 Left 1,2 1,3 1,2 1,3 1,25 
Right 2 2 2,1 2 2,02 2 German Shepherd 45 6 Left 2 2 2 2 2 
Right 2,2 2,1 2,2 2,1 2,15 3 Collie 40 5 Left 2,1 2,1 2,2 2,2 2,15 
Right 1,9 2 2,1 2 2 4 Common 35 3 Left 2 2 2 2 2 
Right 1,1 1,2 1,2 1,1 1,15 5 Coker Spaniel 18 4 Left 1,2 1,2 1,2 1,1 1,17 
Right 2,4 2,3 2,3 2,3 2,32 6 Carpathian Shepherd 
 
50 5 Left 2,3 2.3 2,3 2,3 2,3 
Right 1,2 1,3 1,3 1,3 1,27 7 Common 22 7 Left 1,3 1,3 1,3 1,3 1,3 
Right 2,1 2 2,1 2 2,05 8 German Shepherd 
 
43 2 Left 2,1 2,1 2,1 2,1 2,1 
Right 1,1 1,1 1,2 1,2 1,15 9 English Bulldog 25 4 Left 1,1 1,2 1,1 1,1 1,12 
Right 1,5 1,6 1,5 1,5 1,52 10 Amstaf 32 5 Left 1,5 1,5 1,5 1,5 1,5 
Right 2,2 2,1 2,1 2,2 2,15 11 Dalmatian 43 1 Left 2,2 2,1 2,1 2,1 2,12 
Right 1,2 1,1 1,2 1,1 1,15 12 Common 18 3 Left 1,2 1,1 1,1 1,1 1,12 
Right 2,3 2,2 2,3 2,2 2,25 13 German Shepherd 49 2 Left 2,3 2,3 2,3 2,2 2,27 
Right 1,9 1,9 2 2 1,95 14 Boxer 38 6 Left 2 2 2 2 2 
Right 1,5 1,4 1,4 1,4 1,42 15 Common 21 4 Left 1,3 1,4 1,5 1,4 1,4 
Right 1,8 1,8 1,9 1,8 1,82 16 Viszla 35 7 Left 1,9 1,8 1,9 1,9 1,87 
Right 2 2,2 2 2 2,05 17 Rottweiler 45 2 Left 2 2,1 2 2 2,02 
Right 2,1 2,2 2,2 2,1 2,15 18 Common 36 5 Left 2,1 2,1 2,1 2,1 2,1 
Right 2,1 2,2 2,2 2,1 2,15 19 German Shepherd 42 1 Left 2 2,2 2,2 2,2 2,15 
Right 1,4 1,4 1,3 1,4 1,37 20 Common 19 4 Left 1,3 1,4 1,4 1,4 1,37 
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 Analyzing the results of measurements it can be seen that the rate of cell migration is 
not always the same in both ears of the same individual. Thus in 16 cases (80%) we recorded 
different values regarding the rate of cell migration in the left and right ear of the same dog 
and only 4 cases these values were identical. However comparing the values recorded in the 
16 animals it can be seen that the difference between right and left ears regarding the 
migration rate in the same individual is very small and it fits between 0.02 and 0.05 mm/2 
days. Values were higher in the left ear in 9 cases and in the right ear in 7 cases. 
Another very important aspect is that the cell migration rate was not constant in the 
same ear of each animal during the 16 days of the study. 
Following our study we observed that there are differences between the ear clearance 
value in individuals of different sizes. So if in dogs from large breeds the clearance value was 
between 1.5 and 2.32 mm / 2 days in dogs from medium-sized breed the values were between 
1.12 and 1.42 mm / 2 days. This difference may be due to different length of the ear canal in 
favor for large breed dogs which makes the cell migration rate to increase because the cells 
must undergo a longer route to the external acoustic meatus. Another cause of increased 
clearance in large breed dogs may be the size of the germination site of the tympanic 
membrane which increases with the size of the tympanic membrane.  
After conducting this study none of the animals showed no adverse reactions and were 
their health was not changed. 
 
CONCLUSIONS 
 
• Ear clearance value may differ between the two ears of the same even if at the ear level is 
not present any pathological process. 
• Ear clearance value differs depending on the size of the dog and is greater in large breed 
individuals.  
• Evaluation of the ear clearance is a technique easy to do if all steps are strictly fallowed 
and is very useful in assessing the health of the ear canal.  
• Evaluation ear clearance does not change the health of animals if done properly. 
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